Background: Ki-67 is a cellular proliferative index that has variable expression during cell cycle. The absence of Ki-67 in the quiescent tissues and its expression in the proliferating cells had linked its possible role in the proliferative capacity of the tissues. Materials and methods: This retrospective study included 314 patients with breast cancer who underwent various types of breast surgeries. Analyzed was done to find any possible correlation between the level of Ki67 and various patient and tumor characteristics and the survival rates. Results: The mean age was 48.73 years, the overall survival was 30.77 months, 90.8% of the patients were alive and 8.3% died from breast cancer. In 85.67% no recurrence was reported and 5% had local and axillary recurrences, the commonest sites of metastases were bones and the vertebrae (2.2% and 1.9%) respectively. The mean size of the tumor was 34.39 mm and the mean number of the positive axillary nodes was 4. The expression of Ki67 was around 5-10% in the majority of patients, the mean expression was 28.54%. There was significant correlation between the level of Ki67 and the histopathological grade of the tumor, p value 0.003, and there was no significant correlation with other variables. There was no relation between the overall survival and the Ki67 level. Conclusion: Ki67 is correlated with the grade of the tumor, and is not a predictor for the survival of breast cancer patients. It may predict aggressive behavior of the tumor and higher histopathological grades. liferative markers [7, 8] .
Introduction
Breast cancer is the most common cancer affecting females during their life time, it involves a heterogeneous group of tumors that are classified based on various histopathological types, variable genetic bases, and the expression of marker which are determined by immunohistochemical analyses. Breast cancer has variable prognoses depending on many cancer related and patient related factors [1] [2] [3] .
Although the tumor may have a similar histopathological characteristic, the biological behavior of the tumor varies greatly based on the different molecular expression and hormonal receptor status which depend on genomic variabilities [4] .
It has been acknowledged that is a cellular proliferative index, Ki-67 was first identified by Gerdes et al. as a nuclear-protein, shortly after that a corresponding antibody was then described them in the city of Kiel (hence "Ki") after immunization of mice with the Hodgkin's lymphoma cell line L428 (67 refers to the clone number on the 96-well plate in which it was found). The gene coding for Ki-67 protein is located is on the long arm of human chromosome 10 (10q25) [1, 5] .
There is variable expression of Ki-67 during cell cycle, its levels are low during the G1-and early S-phase and increased progressively reaching a maximum level during mitosis, then a rapid reduction occur during anaphase and telophase. The half-life of the Ki-67 protein is around 1-1.5 h [1, 4] . The absence of Ki-67 in the quiescent tissues and its expression in the proliferating cells had made this marker of great interest to the scientists and linked its possible role in the proliferative capacity of the tissues [1] .
The percentage of the positively stained malignant cells for ki67 should be used as expression index or score [6] .
Evaluation of the prognostic factors in breast cancer patients is very important step in the management, this will help to direct the possible treatment options and may modify certain chemotherapeutic regimens. When the patient has poor prognostic features more aggressive surgical intervention may be required. Prophylactic mastectomy sometimes is indicated in patients strong genetic and familial predisposition. These prognostic features included the size, the axillary nodal status, the presence or absence or metastatic disease, the grade of the tumor, and the expression of various hormonal receptors and other cell pro-
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Materials and methods
This is a retrospective study which included a total number of 314 patients, the study was conducted on patients who had breast cancer and were treated surgically either by modified radical mastectomy or by breast conservation surgery, the operations were done in 3 specialized centers for breast surgery. Data were analyzed regarding the correlation between the level of Ki67 expression and various patient and tumor characteristics and to find any possible relation with the survival rates of the included patients. The specimens were examined for histopathological and immunohistochemistry characteristics; the specimens were fixed in 10% buffered formalin solution embedded in paraffin. Histopathological analyses and the immunohistochemistry interpretation were done by 3 specialist pathologists. Four μm thickness tissue samples were formed for histopathological assessment of the tumor and immunohistochemical analysis. The assessment was done using standard streptavidin-biotin complex method on automated immunohistochemistry stainer (Dako Autostainer), reagents and buffers were used according to manufacturer guidelines (Dako, Denmark).
Clinical staging of the tumor was done based on the 8th American Joint Committee on Cancer (AJCC) criteria. Histological grade for the tumor was done according to the modified Scarff-Bloom-Richardson Scoring System.
Informed consents were obtained from all the participants to be included in this study. All eligible patients were included, patients in whom the data were not available, who lost from follow up, or those who refused to be included in this study were excluded.
Statistical analysis
The descriptive purposes of our study is displayed in frequency and percentage for categorical variables and mean and standard deviation for continuous variables, different patient categories such as the gender, the age, the site of involvement, the survival status, recurrence, and the overall survival in months were described. The factors related to the tumor were also categorized according to the staging, the histopathological type.
The percentage of the Ki67 expression were described and were correlated to various patients and tumor characteristics using the simple linear regression test.
The level of the Ki67 expression was then separately correlated to the overall survival in months using the scatter/dot graph.
Significant association was determined in P-value of less than 0.05. Data were analyzed using the Statistical Package for Social Sciences (SPSS 24:00 IBM: USA). The work of this article has been reported in line with the STROCSS criteria [9] .
Results
The mean age of the patients in our study is 48.73 years and females constitutes 99.7%. the overall survival was 30.77 months, 90.8% of the patients were alive during the period of the study, 8.3% died from breast cancer and other died from other causes. In 52.2% the cancer was involving the left breast and in 0.6% there was bilateral involvement. Modified radical mastectomy was performed for 67.2% and the rest underwent breast conservation surgery. Table 1 .
In 85.67% of patients no recurrence was reported, local and axillary recurrence were reported in around 5% of cases, among the commonest sites of metastatic disease were bone metastasis, vertebral metastasis, cervical lymph nodes, and the liver which were 2.2%, 1.9%, 1.3%, and 1.3% respectively. Fig. 1 .
The mean size of the tumor was 34.39 and the number of the positive axillary lymph nodes was 4, stages IIB and IIIA constitutes the commonest clinical stages, 24.8% and 22.6% respectively. Invasive ductal carcinoma/not otherwise specified constitutes the most common histological type. Table 2 .
Most tumors were unifocal and the necrosis was present in more than half of patients. Figs. 2 and 3 .
The expression of Ki67 was around 5-10% in the majority of patients, the mean expression of Ki67 was 28.54. Fig. 4 .
There was significant correlation between the level of Ki67 and the histopathological grade of the tumor, p value 0.003, and there was no significant correlation with the TNM stage, the survival, the histopathological type, and the other variables. Table 3 .
The scatter/dot graph showed no relation between the overall survival and the Ki67 level. Fig. 5 .
Discussion
Many studies evaluated the prognostic significance of Ki67 in breast cancer patients, but the majority of them are retrospective studies and they correlate it with a heterogeneous group of patients. The link between Ki67 and the proliferative activity of breast cancer had been studied since its discovery [6, 10] .
The usefulness of the Ki67 evaluation as an independent prognostic factor in patients with breast cancer is a matter of great debate between the surgeons, and till now is a matter of open discussion. Many studies have been done to determine various types of correlations between Ki67 levels and various factors in breast cancer and other types of cancers, however larger types of studies based on larger samples are required to prove or exclude this issue [11] .
Cell lines varies in terms of expression of Ki67, the higher the expression of Ki67 levels, the poorer is the prognostic outcome of the cancer. Very aggressive cell lines will express a very high level of Ki67 which may reach 100%, in our study the majority of tumor tissues were expressing levels below 50%, and the most common group were ranging between 5 and 30%, only few samples were expressing levels that reaches 90-100% [12] .
High levels of ki67 expression may be used to modify the chemotherapy regimen and proved to have some clinical and probably survival benefits in this group of patients. Some authors depend on percentage suppression of Ki67 as an endpoint indicator for residual risk of recurrence after successful treatment [6] .
High expression of Ki67 was strongly associated with the higher grades of the tumor in our study, p value 0.003, this result is similar in many studied which showed a similar correlation [3, 4] .
The majority of our patients underwent modified radical mastectomy (67.2%), and 32.8% underwent breast conservation surgery with sentinel lymph biopsy. There is no prognostic difference between both types of surgeries and the overall survival is the same in most studies [13] .
Some authors found a positive correlation between the level of Ki67 expression and the risk of local recurrence, although in our study we didn't find any significant correlation with either the recurrence rate and the distant metastasis, p value 0.955 [3] .
There was no statistical association between the Ki67 and the age, the tumor size, and the number of the positive axillary lymph nodes (p values 0.412,0.529, and 0.429) respectively, these results are similar to one of our previous studies in which we correlated the positive and the negative levels of Ki67 and we depended on a cut off level of 14% to categorize the positive and the negative groups because Ki67 is expressed at low levels in normal tissues, however in this study we correlated the quantitative level of Ki67 expression with various patient and tumor characteristics [4, 14] .
The median age of our patients was 48.73 years (SD; 11.64) which is younger than the results of other studies which included large population of participants. The median survival of the patients enrolled in our study was 30.77 months (SD; 21.16), and the majority were alive at the time of the study (90.8%), 8.3% died from cancer, and the rest died from other causes. There was no correlation between the survival rates and the level of Ki67 expression in our study, p value (0.615), other studies also indicated that the disease free survival is independent on the level of Ki67, many other biomarkers affect the biological behavior of the cancer and the survival rates. In the contrary, some authors found a significant relation between both the overall survival and the disease free survival rates in relation to the cut off levels of Ki67 expression adopting levels less than 12% as negative values [15] [16] [17] [18] .
The two most common histological types of breast cancer in our patients were invasive ductal carcinoma and invasive lobular carcinoma, the former constitutes more than 85% and the later about 6%, however these percentages are higher compared to other population based studies which showed lower percentages of invasive ductal carcinoma (75%) and higher percentage of invasive lobular carcinoma (15%) among their patients [17] .
Most patients had unifocal disease and the intra-tumor necrosis was present in more than half of the patients. More aggressive surgical management is not associated with better outcomes in patients with multicentric and multifocal in terms of loco-regional recurrence, although it can be done when a good cosmetic surgery can be performed [19] .
The most common cause of breast cancer related death is uncontrolled metastatic disease, local recurrence is better controlled than metastatic disease, in our study the majority of patients had no clinical and imaging-based evidence of recurrence or metastasis (85.67%), around 5% had local or axillary recurrence. The most common site for metastatic disease was the bone which was reported in 2.2% of our patients, the bones affected were the femur, the humerus, the pelvic bones and the scapula. Vertebral metastasis was the next most common site which was reported in 1.9% of our patients, liver and cervical lymph nodes metastasis was reported in 1.3% for each group. In most studies the bones are the commonest sites of metastatic breast cancer followed by the lungs then the liver and these results are close to our findings, however in our results we evaluated the bone and the vertebral and other bone metastasis separately [5] .
There is no evidence based on the clinical protocols for the routine use in clinical practice, but the pathologist must follow some standardized guidelines for the assessment multidisciplinary team [20] .
Guidelines include a high Ki67 level as an indicator for increased risk of recurrence in patients who have estrogen receptor positive, HER-2-receptor negative bract cancer patients, this may indirectly support the need for the modification of the endocrine and the chemotherapy regimen in such patients [10] .
Our data indicate that the labeling index of Ki67 expression is associated with higher tumor grades and doesn't indicate a strong indicator of other features of poor prognostic outcome.
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